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 ABSTRACT 

Introduction. Acute respiratory infections (ARIs) are one of the leading causes of 

medical consultation in sub-Saharan Africa. Data on the prevalence of ARIs in 

central and western Cote d'Ivoire are lacking. The objective of this study is to 

determine the prevalence of ARIs in central and western Côte d'Ivoire. Methods. 

This was a cross-sectional study conducted from January 1, 2018, to December 31, 

2020. It included patients of all ages admitted for ARIs diagnosed on the basis of 

clinical arguments. Results. Of a total of 12,794 patients received during the study 

period, 1,817 had ARI, a frequency of 14%. ARI affected 915 male patients, a sex 

ratio of 1.01, and patients aged 0 to 2 years were the most infected (38.24%). 

Extrinsic factors associated with ARIs were urban environment (63.40% and 

p=0.02) and lack of schooling (56.57% with p=0.00). Dry cough (18.32%) and wet 

cough (30.98%) were the most commonly observed respiratory signs. More than 

15% of patients with ARI were registered during the months of July, August, 

September, and October. Conclusion. These results could serve as a basis for 

epidemiological surveillance of ARI in these regions. 

 RÉSUMÉ  

Introduction. Les infections respiratoires aiguës (IRA) constituent l’une des 

principales causes de consultation médicale en Afrique subsaharienne. Les données 

sur la prévalence des IRA dans le centre et l’ouest de la Côte d’Ivoire sont 

insuffisantes. L’objectif de cette étude est de déterminer la prévalence des IRA dans 

le centre et l’ouest de la Côte d’Ivoire. Méthodes. Il s’agissait d’une étude 

transversale menée du 1er janvier 2018 au 31 décembre 2020. Elle a inclus des 

patients de tous âges admis pour des IRA diagnostiquées sur la base d’arguments 

cliniques. Résultats. Sur un total de 12 794 patients reçus au cours de la période 

d’étude, 1 817 présentaient une IRA, soit une fréquence de 14 %. Les IRA 

touchaient 915 patients de sexe masculin, soit un sex-ratio de 1,01, et les patients 

âgés de 0 à 2 ans étaient les plus infectés (38,24 %). Les facteurs extrinsèques 

associés aux IRA étaient le milieu urbain (63,40 % et p=0,02) et la non-scolarisation 

(56,57 % avec p=0,00). La toux sèche (18,32 %) et la toux grasse (30,98 %) étaient 

les signes respiratoires les plus fréquemment observés. Plus de 15 % des patients 

atteints d’IRA ont été enregistrés durant les mois de juillet, août, septembre et 

octobre. Conclusion. Ces résultats pourraient servir de base à la surveillance 

épidémiologique des IRA dans ces régions. 
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INTRODUCTION 

Acute respiratory infections (ARIs) are infectious 

diseases of the respiratory system, ranging from the 

nostrils to the pulmonary alveoli. The respiratory system, 

divided into upper and lower airways, is constantly 

exposed to pathogens found in the air we breathe. This 

frequent exposure of the airways, combined with immune 

deficiency and the virulence of pathogens, causes 

respiratory diseases [1]. These infections represent a 

major challenge for the healthcare system, particularly in 

developing countries, and are one of the leading causes of 

morbidity, especially in children under five [2]. 

According to the World Health Organization, respiratory 

infections account for 6% of the global burden of disease 

and 50% of reasons for consultation and hospitalization in 

sub-Saharan Africa [3]. The clinical diagnosis of ARIs is 

based on the presence of respiratory symptoms (sputum 

production, dyspnea, chest pain, rhinorrhea) associated 

with a fever greater than or equal to 38°C. As in some 

other sub-Saharan African countries, ARIs are the second 

leading cause of medical consultations and 

hospitalizations in Côte d'Ivoire after malaria, especially 

among children under 5 years of age, with an incidence of 

16.74 % in 2020 [4]. The lack of data at the national level 

is a real public health problem for the country. The 

objective of this study is to determine the prevalence of 

ARIs in central and western Côte d'Ivoire. 

METHODOLOGY 

Setting and study areas 

The study was conducted as part of the ANDEMIA 

project. Patients were enrolled in various health centers, 

including the Bouake University Hospital Center (CHU), 

the Guiglo Regional Health Center (CHR), and the Brobo 

and Taï Urban Health Centers (CSU).  

Study type and population 

This is a cross-sectional study conducted from January 

2018 to December 2019 in central and western Côte 

d'Ivoire. The study included patients admitted to the 

above-mentioned health centers for respiratory infections 

who were diagnosed with ARI based on clinical 

arguments (fever, cough, sputum, chest pain, dyspnea, 

etc.). People suffering from ARI for more than 10 days or 

who refused to participate in the study, as well as patients 

hospitalized for more than 24 hours, were not included in 

this study.  

Patient data collection 

A pre-established survey form was used to collect clinical 

data (temperature, symptoms, medical history, etc.) and 

sociodemographic data (age, gender, place of residence, 

etc.) from adult patients and parents of minor patients.  

Data analysis 

The patients' clinical, sociodemographic, and 

microbiological data were entered into the Voozanoo 

information system. The results were then exported to 

Excel version 2013 and analyzed using Stata version 15.1 

software. The relationship between age groups, place of 

residence, and education level with the presence of the 

disease was established using the Chi-square test of 

independence. 

Ethical considerations 

The study is part of one of the themes of the ANDEMIA 

project, the implementation of which has been approved 

by the National Ethics Committee for Life Sciences and 

Health “N/Ref: 105/MSHP/CNER-dk”. Written consent 

was signed by the adult patient or the parent responsible 

for the minor patient after reading an information note 

about the study. 

RESULTS 

Proportion of patients with ARI enrolled in the study 

From January 2018 to December 2020, 12974 patients 

were seen in consultation, of whom 1817 had ARI. This 

represents 14% of recorded ARI cases. Of these 1,817 

patients, 12.82% (233/1,817) were recorded in 2018, 

44.47% (808/1,817) in 2019, and 42.71% (776/1,817) in 

2020 (Figure 1). 

 

 
Figure 1: Frequency of registered patients according to the 

years 
 

Moreover, of the 1817 patients registered, 48.71% were 

from the CHU of Bouaké, 15.74% from the CSU of 

HIGHLIGHTS FOR READERS IN A HURRY 

What is already known on this topic. Acute respiratory 

infections (ARIs) are a major cause of morbidity and 

mortality in children in sub‑Saharan Africa. Their 

prevalence varies by region, season and 

socio‑environmental factors. 

The question this study addressed. This cross‑sectional 

study determined the prevalence of ARIs among 1,817 

patients seen in four health centres in central and western 

Ivory Coast over a three‑year period. 

What this study adds to our knowledge. ARI prevalence 

is 14%, with a peak in children aged 0‑2 years (38.2%, 

p=0.01). Associated factors are urban residence (63.4%, 

p=0.02) and lack of schooling (56.6%, p<0.001). 

Productive cough (31%) and dry cough (18.3%) dominate 

the clinical picture. Seasonal peaks occur in July, August, 

September and October. 

How this is relevant to clinical practice, policy or 

further research. These findings call for strengthening 

ARI epidemiological surveillance, improving the 

management of children under 2 years in urban areas, and 

conducting aetiological studies to identify the pathogens 

involved. 
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Brobo; 21.96% from the CHR of Guiglo and 13.59% from 

the CSU of Taï (Figure 2).  

 

 
Figure 2: Frequency of registered patients according to the site 

 

Sociodemographic characteristics 

Sociodemographic characteristics showed that 50.36% of 

patients were male, with a sex ratio of 1.01. The median 

age of patients was eight (8) years, with an interquartile 

range of 27 years. The majority of patients with ARI were 

children aged 0 to 2 years (38.24%) with a p-value of 0.01. 

ARI was also more common among patients living in 

urban areas (63.40%) and among patients and/or parents 

of minor patients with no formal education (56.57%), with 

respective p-values of 0.02 and 0.00 (Table I). 

 
Table I: Frequency of patients enrolled in the study 

according to sociodemographic parameters (n= 1817) 

Social characteristics N % p 

<0,05 

Median age (8 years) 909 50  

Interquartile range (27 

years) 

1363 75  

Gender    

Male 915 50.35  

Female 902 49.64  

Age group (years)    

0-02 695 38.24 0.01 

03-07 212 11.66  

08-15 145 07.98  

16-24 200 11  

25-40 247 13.59  

41-60 172 09.46  

≥ 61 146 08.03  

Résidences    

Rural 665 36.59  

Urban 1152 63.40 0.02 

Level of education    

None 1028 56.57 0.00 

Primary 327 17.99  

Secondary 230 12.65  

Higher 232 12.76  

 

Frequency of patients registered according to clinical 

characteristics 

The respiratory symptoms commonly found in patients 

were productive cough (30.98%), dry cough (18.32%), 

dry cough associated with dyspnea (13.81%), productive 

cough associated with dyspnea and chest pain (11.55%), 

productive cough associated with chest pain (9.57%) and 

productive cough associated with dyspnea (9.35%) (Table 

II). 

 

 

 

 

 
Table II: Frequency of patients enrolled in the study 

according to clinical symptoms (n=1817) 

Clinical characteristics N % 

Dry cough 333 18.32 

Dry cough + dyspnea 251 13.81 

Dry cough + chest pain 49 02.69 

Dry cough + dyspnea + chest 

pain 

67 03.68 

Productive cough 563 30.98 

Productive cough + dyspnea 170 09.35 

Productive cough + chest 

pain 

174 09.57 

Productive cough + dyspnea 

+ chest pain 

210 11.55 

 

Distribution of registered patients according to the 

seasons 

Several epidemic peaks of ARI were observed during this 

study. The highest number of patients with ARI was 

observed in July 2018 (15.45%) and from August to 

September 2019 (16.95%–16.33%). The year 2020 was 

characterized by two major ARI epidemic outbreaks 

during the months of February (15.07%) and October 

(15.20%) (Figure 3). 

 

 

 

 
Figure 3 : Seasonal variation in patients with ARI according to 

the years 
 

DISCUSSION 

Acute respiratory infections are one of the most common 

diseases in humans. They represent a major cause of 
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morbidity and mortality in third-world countries. Despite 

their importance, the viral epidemiology of ARIs is poorly 

understood in Sub-Saharan Africa, and more particularly 

in Cote d’Ivoire, because it has been very little studied. 

The objective of this study was to determine the 

prevalence of ARIs in central and western Cote d'Ivoire. 

The results show that 14% of patients of all ages seen in 

consultation at the various health centers included in the 

study had an ARI. Similar rates of 14.47% of ARI were 

observed by authors in patients received in the pediatric 

department of commune II of the district of Bamako [5). 

Indeed, investigations in Benin and the DRC in children 

aged 0 to 5 years showed respective frequencies of 26% 

and 24% of ARI [6 ; 3]. These data show that ARIs 

constitute a real public health problem. 

During this study, the year 2018 showed that 12.82 % of 

registered patients had an ARI. This low rate (12.82%) of 

infection obtained during the year 2018 compared to the 

years 2019 (44.47%) and 2020 (42.71%) could be 

explained by the progressive inclusion of patients in the 

different health centers included in the study.  

The rate of 48.70% of patients registered at the CHU of 

Bouaké compared to other sites including 15.74% at the 

CSU of Brobo; 21.95% at the CHR of Guiglo and 13.59% 

at the CSU Taï could be due to the high number of patients 

referred there. The Bouaké University Hospital has a 

high-performance technical platform and many specialists 

for the diagnosis of ARIs. 

50.36% of patients enrolled in this study were male with 

a sex ratio of 1.01. The predominance of males in IRAs 

has been observed in numerous studies. A high frequency 

of male sex with a sex ratio of 1.07 was obtained in a study 

carried out in Mali among patients suffering from ARI [7] 

A male predominance with a higher sex ratio of 1.25 and 

1.4 was also observed respectively in Congo and Togo in 

studies carried out on patients under 5 years of age [7]. 

Furthermore, the results of the present study differ from 

those obtained in previous work on ARIs in children under 

5 years of age in Mali. These authors showed that females 

were slightly predominant, with a sex ratio of 0.83 [8] . 

The data from the present study demonstrated that patients 

aged 0 to 2 years were more affected by the disease 

(38.24%) with p=0.01. The majority of available data on 

ARIs concerns children aged 0 to 5 years, more 

specifically those under 24 months. Studies have shown 

that children aged 0 to 5 years are most susceptible to 

ARIs [9]. The high number of children exposed to ARIs 

revealed during the various studies could be due to their 

immature and fragile immune system [9]. However, 

although children tend to be the most affected by the 

disease, adults appear to be the main routes of 

transmission. They must therefore be at the center of 

disease prevention and control [10]. 

The majority of patients with ARI were from urban areas 

with a frequency of 63.40% and p=0.02. This result is 

similar (67.3%) to that obtained by some authors in 

N’Djamena [11]. According to these authors, the high rate 

of patients observed in urban areas could be explained by 

rural exodus which leads to a concentration of the 

population in cities and therefore overcrowding which 

constitutes a factor of exposure to ARIs. In addition, the 

emission of organic carbon and other primary pollutants 

due to the high rate of road traffic would also be a factor 

in exposure to IRAs [11]. Regarding the level of school 

education, 56.57% of patients or guardians for minor 

patients had no level of school education with a p = 0.00. 

Indeed, ignorance due to insufficient education levels is a 

risk factor causing the occurrence of ARIs [11]. 

The functional signs observed during this study were 

dominated by productive cough (38.98%). This result is 

lower than the 90% rate of productive coughs revealed in 

studies carried out in Algeria, Morocco and Chad in 

patients with ARI [12; 11]. 

The peak epidemic periods for ARI were July 2018 

(15.45%); August to September 2019 (16.95-16.33%); 

February (15.07%) and October (15.20%) 2020. Since 

Côte d’Ivoire is a humid tropical country with four 

climatic seasons, the months of May, June and July 

correspond to the major rainy season, which is 

characterized by heavy rainfall. As for the month of 

August and September, it corresponds to the short dry 

season or the monsoon characterized by the rise of humid 

air coming from the South (sea) then the month of October 

being the beginning of the short rainy season. During 

these periods, there is an increase in atmospheric humidity 

which can be a factor in exposure to IRAs. Our data 

differed from those revealed by some work carried out in 

Senegal which had found an epidemic outbreak during the 

months of April, May and June with respectively 11; 11.4 

and 10.9 in pediatric settings [7]. The influence of 

seasonality on the occurrence of ARIs was also 

highlighted during an epidemiological survey carried out 

in Soubre [13]. 

CONCLUSION 

At the end of this study, a frequency of 14% of ARI was 

observed in central and western Ivory Coast. The 

sociodemographic characteristics most associated with 

this pathology were age 0 to 2 years (38.24%; p=0.01); 

male sex with a sex ratio of 1.01; urbanization (63.40%; 

p=0.02) and lack of school education (56.57%; p=0.00). 

Also, a productive cough was the most observed 

respiratory symptom (38.98%). Increased atmospheric 

humidity may be a factor in exposure to ARIs. These 

results could serve as a basis for epidemiological 

surveillance of ARIs, in order to better identify priority 

areas for the prevention of this disease and to intensify 

existing primary prevention strategies in Cote d'Ivoire. 
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